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Rheology [page needed] R. S2CID 195789095. Bird, W. R. B. Stewart, E. E. [1] Rheology is the branch of physics that deals with the deformation and flow of materials, both solids and liquids. Byrin Bird, Charles Rheology
(; from Greek ῥέω (rhéō) 'flow' and -λoγία (-logia) 'study of') is the study of the flow of matter, primarily in a fluid (liquid or gas) state but also as "soft solids" or solids under conditions in which they respond with plastic
flow rather than deforming elastically in response to an applied force. Lightfoot (1960), Transport Phenomena, John Wiley &amp; Sons, ISBN 0-471-07392-X. N 7bae5d6642

Ekman transport As the wind blows it casts a friction force on the ocean surface that drags the upper 10-100m of the water column with it. Winds are the main source of energy for ocean circulation Ekman transport is
part of Ekman motion theory, first investigated in 1902 by Vagn Walfrid Ekman. Ekman transport is part of Ekman motion theory, first investigated in 1902 by Vagn Walfrid Ekman. Winds are the main source of energy
for ocean circulation, and Ekman transport is a component of wind-driven ocean current. However, due to the influence of the Coriolis effect, as the ocean water moves it is subject to a force at a 90° angle from the
direction of motion causing the water to move at an angle to the wind direction. Ekman transport occurs when ocean surface waters are influenced by the friction force acting on them via the wind. The direction of
transport is dependent on the hemisphere: in the northern hemisphere, transport veers clockwise from wind direction 7bae5d6642

As a term, swarming is applied particularly to insects, but can also be applied to any other entity or animal that exhibits swarm behaviour. The term flocking or murmuration can refer specifically to swarm behaviour in
birds, herding to refer to swarm behaviour in tetrapods, and shoaling or schooling to refer to swarm behaviour in fish. Phytoplankton also gather in huge swarms called blooms, although these organisms are algae and
are not self-propelled the way most animals are. By extension, the term "swarm" is applied... 7bae5d6642

Self-propelled particles To understand the ubiquity of such phenomena, physicists have developed Self-propelled particles (SPP), also referred to as self-driven particles, are terms used by physicists to describe
autonomous agents, which convert energy from the environment into directed or persistent random walk. Generally, self-propelled particles often refer to artificial systems such as robots or specifically designed particles
such as swimming Janus colloids, bimetallic nanorods, nanomotors and walking grains. In the case of directed propulsion, which is driven by a chemical gradient, this is referred to as chemotaxis, observed in biological
systems, e. with the flocking of birds, the swarming of bugs, the formation of sheep herds, etc. Other biological systems include bacteria, cells, algae and other micro-organisms. Natural systems which have inspired the
study and design of these particles include walking, swimming or flying animals. g. bacteria quorum sensing and 7bae5d6642

Many biological processes involve the conversion of energy into forms that are usable for chemical transformations, and are quantum mechanical in nature. Such processes involve chemical reactions, light absorption,
formation of excited electronic states, transfer of excitation energy, and the transfer of electrons and protons (hydrogen ions) in chemical processes, such as photosynthesis, visual perception, olfaction, and cellular
respiration. Moreover... 7bae5d6642

Viscosity University Press. Bird, R. ISBN 978-0-521-82143-8. ). Thus its SI units are newton-seconds per metre squared, or pascal-seconds. John Wiley &amp; Sons, Inc Viscosity is a measure of a fluid's rate-dependent
resistance to a change in shape or to movement of its neighboring portions relative to one another. For liquids, it corresponds to the informal concept of thickness; for example, syrup has a higher viscosity than water. ;
Lightfoot, Edwin N. (2007). Byron; Stewart, Warren E. Viscosity is defined scientifically as a force multiplied by a time divided by an area. Transport Phenomena (2nd ed 7bae5d6642

Countercurrent exchange For example, in a distillation column, the vapors bubble up through the downward flowing liquid while exchanging both heat and mass. this can be seen as a gradually multiplying effect—hence
the name of the phenomena: a &#039;countercurrent multiplier&#039; or the mechanism: Countercurrent multiplication Countercurrent exchange is a mechanism between two flowing bodies flowing in opposite
directions to each other, in which there is a transfer of some property, usually heat or some chemical. It occurs in nature and is mimicked in industry and engineering. The flowing bodies can be liquids, gases, or even
solid powders, or any combination of those. It is a kind of exchange using counter flow arrangement 7bae5d6642

Fick's first law: Movement of particles from high to low concentration (diffusive flux) is directly proportional to the particle's concentration gradient. 7bae5d6642 The term rheology was coined by Eugene C. Bingham, a
professor at Lafayette College, in 1920 from a suggestion by a colleague, Markus Reiner. The term was inspired by the aphorism of Heraclitus (often mistakenly attributed to Simplicius), panta rhei (πάντα ῥεῖ, 'everything
flows') and was first used to describe the flow of liquids and the deformation of solids. It applies... 7bae5d6642

Phase transition During a phase transition of a given medium, certain properties of the medium change as a result of the change of external conditions, such as temperature or pressure. Commonly the term is used to
refer to changes among the basic states of matter: solid, liquid, and gas, and in rare cases, plasma. everyday of physical phenomena, University of Chicago Press, 1996. This can be a discontinuous change; for example,
a liquid may become gas upon heating to its boiling point, resulting in an abrupt change in volume. The identification of the external conditions at which a transformation occurs defines. Contains a detailed pedagogical
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discussion of Onsager&#039;s solution of the 2-D Ising Model In physics, chemistry, and other related fields like biology, a phase transition (or phase change) is the physical process of transition between one state of a
medium and another. A phase of a thermodynamic system and the states of matter have uniform physical properties 7bae5d6642

Viscosity quantifies the internal frictional force between adjacent layers of fluid that are in relative motion. For instance, when a viscous fluid is forced through a tube, it flows more quickly near the tube's center line than
near its walls. Experiments show that some stress (such as a pressure difference between the two ends of the tube) is needed to sustain the... 7bae5d6642

Swarm behaviour 699L. doi:10. 237. Bibcode:2008PhyD. 237 (5): 699–720. Physica D: Nonlinear Phenomena. It is a highly interdisciplinary topic. mechanisms for school formation in self-propelled particles&quot; (PDF).
1016/j Swarm behaviour, or swarming, is a collective behaviour exhibited by entities, particularly animals, of similar size which aggregate together, perhaps milling about the same spot or perhaps moving en masse or
migrating in some direction 7bae5d6642

A diffusion process that obeys Fick's laws is called normal or Fickian diffusion; otherwise, it is called anomalous diffusion or non-Fickian diffusion. 7bae5d6642

Fick's laws of diffusion Transport Phenomena. Princeton. John Wiley &amp; Sons. Fick's first law can be used to derive his second law which in turn is identical to the diffusion equation. Random Walks in Biology.
Bokshtein BS, Mendelev MI Fick's laws of diffusion describe diffusion and were first posited by Adolf Fick in 1855 on the basis of largely experimental results. (1977). Bird RB, Stewart WE, Lightfoot EN (1976). They can be
used to solve for the diffusion coefficient, D 7bae5d6642

The maximum amount of heat or mass transfer that can be obtained is higher with countercurrent than co-current (parallel) exchange because countercurrent maintains a slowly declining difference or gradient (usually
temperature or concentration difference). In cocurrent... 7bae5d6642 Fick's second law: Prediction of change in concentration gradient with time due to diffusion. 7bae5d6642 A liquid is composed of atoms or molecules
held together by intermolecular bonds of intermediate strength. These forces allow the particles to move around one another while remaining closely packed. In contrast, solids have particles that are tightly bound by
strong intermolecular forces, limiting their movement to small vibrations in fixed positions. Gases, on the other hand, consist of widely spaced, freely moving... 7bae5d6642

Quantum biology 89 (1): 51–147. 1021/cr00091a003. Progress Quantum biology is the study of applications of quantum mechanics and theoretical chemistry to aspects of biology that cannot be accurately described by
the classical laws of physics. related phenomena&quot;. doi:10. Woodward, J. (2002-09-01). &quot;Radical Pairs in Solution&quot;. ISSN 0009-2665. An understanding of fundamental quantum interactions is important
because they determine the properties of the next level of organization in biological systems. R. Chemical Reviews 7bae5d6642

Liquid ), John Wiley &amp; Sons, Inc Liquid is a state of matter with a definite volume but no fixed shape. The density of a liquid is usually close to that of a solid, and much higher than that of a gas. Byron; Stewart,
Warren E. Liquids adapt to the shape of their container and are nearly incompressible, maintaining their volume even under pressure. (2007), Transport Phenomena (2nd ed.  44–45, ISBN 978-0-08-033933-7 Bird, R.
Liquids are a form of condensed matter alongside solids, and a form of fluid alongside gases. pp. ; Lightfoot, Edwin N 7bae5d6642
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